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Fishes of the genus Malthopsis are for the

most part rarely caught and little known.

Since the genus was erected by Alcock in

1891 for the accommodation of Malthopsis lu-

teus
,

about twelve species have been described

by several authors from the Indo-Pacific re-

gion. From Japanese waters, Jordan (1902:

378-379) described a new species, Malthopsis

tiarella
,

based on a specimen taken from

Suruga Bay, when he revised the pediculate

fishes or anglers of Japan. Then, Tanaka re-

ported two new species, Malthopsis annuli f era

(1908: 44) and Malthopsis kohayashii (1916:

348) from the Bay of Sagami and Ise (?),

respectively. Subsequently, the occurrence of

Malthopsis mitrigera Gilbert and Cramer and

Malthopsis lutea Alcock were reported by Ka-

mohara (1936^: 22; 1936 A 935) on the basis

of specimens obtained from Tosa.

The classification of the group, which has

been based on rather unstable morphological

features of these fishes, is still far from being

satisfactorily understood. For instance, M.
annuli f era and Af. kohayashii have been syn-

onymized with M. tiarella by Tanaka (1931:

43) and also by Kamohara (1934^/ 194-195;

1934A 1202) ;
further, M. mitrigera

,
M. tiarella

,

M. annulifera
,

and M. kohayashii have been

united with M. lutea by Kamohara (1937^/

13; 1937A' 119-121). On the other hand,
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Okada and Matsubara (1938: 458-459), al-

though agreeing in general with Kamohara ’s

treatment, have separated M. mitrigera from

M. lutea. Recently, Kamohara (1950: 277-

278; 1952: 103-104) altered his previous view

and distinguished the four species based on
the general form of the subopercular spine

and the number of dorsal fin rays.

Lately the present authors have examined a

rather large number of specimens, which are

referable to the genus Malthopsis
,

taken by

deep-sea trawlers off the Pacific coast of Japan
at a depth of about 100 fathoms and deposited

in the Department of Fisheries, Faculty of

Agriculture, Kyoto University. We have fi-

nally come to the conclusion that they rep-

resent five distinct species, M. mitrigera
,

M.
annulifera

,
M. lutea

,
M. tiarella

,
and M. jor-

dani Gilbert, the last of which has never been

obtained from Japanese waters.

In this paper, the body length is indicated

by a measurement from the tip of the lower

jaw to the base of the caudal fin; the disk

length is measured from the tip of the lower

jaw to the vent; the greatest breadth of the

disk is recorded as a distance between the

outermost points of the most prominent sub-

opercular spines; the tail width is measured

at the beginning of the anal fin; and the

rostral spine length is the distance from its

tip to a line drawn across the anterolateral

sides of the disk as in Figure 1. In order to

determine the size of the dark ring-like mark-
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Fig. 1. Diagram showing the measurement used as

the length of the rostral spine.

ings, the area of a marking at the right side

of the disk and nearest to its midline, is cal-

culated by the planimeter. Teeth are cleared

in potassium hydroxide and stained with

alizarine red.
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SYSTEMATICSIGNIFICANCE OF VARIOUS

BODYCHARACTERS

fin rays: The rays in the dorsal and pec-

toral fins differ in number in certain cases,

and are of some importance in the classifica-

tion of the species of Malthopsis (Table 1).
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The counts of dorsal rays are generally 5 in

M. mitrigera
,
M. annuli f era, and M. lutea and

6 in M. jordani and M. tiarella (in holotypes

of M. jordani and M. tiarella this count is 6

and 7, respectively). The count of pectoral

rays is 11-13 and usually 12 in M. annuli f era,

M. lutea, and M. tiarella

,

but the count is

generally 13 in M. jordani and 13-15 in M.
mitrigera.

markings: Color markings on the upper

surface of the disk are valuable in distinguish-

ing some of the species of Malthopsis (Table

2). There are no discernible markings in spec-

imens of M. mitrigera. Irregular blackish

brown specks are found in M. tiarella. About
half of our specimens of M. jordani and M.
lutea are unmarked, while the others in each

of these species are provided with blackish

ring-like markings on each side of the median

line of the disk. In the specimens of M.
annuli fera, 5-12 ring-like markings are present

on the dorsal surface of the disk. The intra-

specific variability of the size of ring-like

markings is rather prominent, but it is evident

from Figure 2 that the relative size of marking

at a given standard length is largest in the

specimens of M. lutea. The markings are

larger in M. annulifera than in M. jordani.

dermal ossicles: The surface of the body

is completely covered with dermal ossicles.

Some of these are enlarged and tubercular

in shape and are herein called bony tubercles.

In this paper we have taken up the arrange-

ment of bony tubercles on the dorsomedian

portion of the disk. A row of the tubercles

set on the median line of the upper surface

of the disk is the so-called median row. Rows

TABLE 1

Dorsal and Pectoral Fin Ray Counts in Five Species of Malthopsis from Japan

SPECIES

DORSALFIN RAYS

TOTAL
PECTORALFIN RAYS

TOTAL
4 5 6 11 12 13 14 15

M. mitrigera 1 5 6 2 3 1 6

M. jordani 3 4 7 1 5 1 7

M. annulifera 2 23 25 1 19 6 26

Ai. lutea 32 2 34 4 30 34

M. tiarella 2 2 2 2
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of the tubercles running backward from the

postorbital rim to a tubercle of the median

row are named mediolateral rows. The num-

ber and size of the tubercles of these rows,

and the point of junction of the median row

and the mediolateral rows, are the most valu-

able characters in the taxonomy of this group.

Particular attention, hitherto, has not been

paid to the dermal ossicles on the ventral

surface of the disk, but we have found that

the mode of their arrangement and their rela-

tive size are useful for the classification of this

group, though such features are somewhat

unstable.

subopercular spine: Attention is drawn

to the direction of protrusion of the sub-

opercular spine and the number and direction

of the prominent spinules at the tip.

cirri: So far as descriptions and figures of

the fishes of this group are concerned, the

dermal cirri which are present on the outer

sides of the body have never been noted by

any researchers. Wehave carefully observed

material in the water, and consequently we
have found that some of the specimens in M.

annuli f era and M. lutea are provided with very

feeble cirri on the outer side of the body. We
cannot tell for certain whether or not the

other three species of this group have the

cirri, for they are very feebly developed and

might be torn off at the time of preservation.

size: Absolute size of the body is an im-

portant taxonomic feature. M. jordani is the

largest form in this group, reaching 140 mm.
in total length, and even the smallest spec-

imen we have observed is nearly 100 mm. in

entire length. M. mitrigera
,

M. lutea
,

and Mi
tiarella are much smaller and even the largest

specimen is not more than 100 mm. On the

other hand, M. annulifera is moderately large

and attains a total length of 118.5 mm., based

on our observations.

distribution: The fishes of this group, in

general, are rather rare in Japan. Although

they are very frequently taken by motor

trawlers on the Pacific coast of middle and

southern Japan, they have never been ob-

tained from either northern Japan or the Sea

of Japan. Of the species, M. annulifera and

M. lutea are commoner than the others. It is

assumed that these two species may pre-

sumably be living in similar ecological con-

ditions, because in many cases thay are

obtained together. M. jordani and M. mitrigera
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Fig. 2. Relation between standard length and the

size of ring-like marking in three species of Malthopsis.

O, M. lutea; X, M. annulifera; M. jordani.

TABLE 2

Frequency Distribution of the Number of Ring-like Markings on the Dorsal Surface
of the Disk in Four Species of Malthopsis
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are rare, although specimens of these species

are frequently obtained with those of M.
annuli f era and M. lutea. M. tiarella is very

rare and we have been favored with only two

specimens taken from off Owasi and Kochi.

The specimens of this group taken off Owasi

on January 19, 1937, by K. Matsubara con-

tained four different species but not M.
annulifera.

TAXONOMY

KEY TO THE SPECIES OF Malthopsis

la. Subopercular spine greatly produced lat-

erally, bearing 4 obvious spinules, 2 of

them directed forward and 2 backward;

ventral surface of disk covered with

radially striated bony tubercles as large

as those of dorsal surface; band of vomer-

ine teeth elongated transversely, rectan-

gular; peritoneum dusky; tail very slender,

the width usually more than 10.0 in

standard length; dorsal surface of disk

without markings mitrigera

lb. Subopercular spine neither greatly pro-

truding outward nor ending in 4 obvious

spinules, antrorse spinule either single or

wanting; ventral surface of disk covered

with minute tubercles; the patch of

vomerine teeth rather quadrangular; peri-

toneum pale; tail moderately thick, the

width usually less than 10.0 in standard

length; dorsal surface of disk with or

without markings 2

2a. Subopercular spine directed outward with

a projecting antrorse spinule at the tip;

ventral surface of disk sparsely covered

with rather small bony tubercles 3

2b. Subopercular spine directed outward and

backward, forming a triangular process,

without a projecting antrorse spinule at

the tip; ventral surface of disk thickly

covered with minute bony prickles .... 4

3a. Bony tubercles on dorsal surface of disk

pointed and but slightly granulated,

forming 3 rows on forehead; mediolateral

rows of tubercles joined to median row

at posterior portion of disk; bony tuber-

cles lying between vent and pelvic fins

continuous jordani

3b. Bony tubercles on dorsal surface of disk

rather pointed and noticeably granulated,

forming 2 rows on forehead; mediolateral

rows joined to median row at anterior

portion of disk; bony tubercles lying be-

tween vent and pelvic fin few, scattered . .

annulifera

4a. Bony tubercles on dorsomedial surface

forming 3 or more rows on forehead;

dorsal surface of disk with or without

ring-like markings; dorsal rays usually 5

lutea

4b. Bony tubercles on dorsomedial surface

forming 2 rows on forehead; dorsal sur-

face of disk without ring-like markings,

but with scattered blackish brown specks;

dorsal rays 6 or 7 tiarella

Malthopsis mitrigera Gilbert and Cramer

Kagi-furyu-uo (Japanese name)

Figs. 3, 4

Malthopsis mitrigera Gilbert and Cramer, 1896:

434-435, pi. 48, figs. 1-2; Jordan and Ever-

mann, 1905: 524-525, fig. 229: Gilbert,

1905: 695; Fowler, 1934: 450; Kamohara,

1936^: 22; Okada and Matsubara, 1938:

458; Kamohara, 1950: 287; Kamohara,

1952: 103.

Malthopsis triangularis Lloyd, 1909: 169, ph

45, figs. 1-la; Barnard, 1927: 1009; Smith,

1949: 427, fig. 1227.

Malthopsis lutea
(
partim )

Kamohara, 1937^:

13, ph 2, fig. 5.

MATERIAL EXAMINED: Nos. 4156, 4157,

4162, 4165, 4930, and 4932 (the numbers

refer to Matsubara’s Fish Collection), 29.0-

61.0 mm. in standard length (32.0-74.0 mm.
in total length), off Owasi, Mie Pref., January

19, 1937; No. 15169, 73.0 mm. (86.5 mm.)

off Owasi, January 18-20, 1950.

D. 4-5; A. 4; C. 9; P. 13-15; V. 1, 5. Disk

length 1.79-1.98 (1.85) in standard length;

disk width 1.04-1.26 (1.12); tail width 10.20-
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Fig. 3. Dorsal aspect of Malthopsis mitrigera (spec-

imen no. 4157, 58.0 mm. in standard length).

13.22 (11.15). Disk width 0.55-0.71 (0.61)

in disk length; eye diameter 3.37-4.60 (4.05);

interorbital width 4.25-6.30 (5.21); rostral

spine 8.40-10.80 (9-51); mouth width 2.84-

3.72 (3.47); pectoral fin 1.98-2.60 (2.32);

pelvic fin 2.31-3.54 (2.70).

Disk very broad, the greatest width slightly

less than the length of body. Tail slender and

short. Rostral spine nearly vertical or directed

somewhat obliquely upward, the length

nearly equal to or less than half the diameter

of eye.

Dorsal surface of disk thickly covered with

many dermal ossicles except for both oper-

cular and shoulder regions; some of them
enlarged and quite regular in their arrange-

ment; radial striations of bony tubercles min-

ute, smooth, but finely serrate when viewed

through a lens (Fig. 4c); mediolateral rows

each represented by 2 or 3 rather prominent

tubercles; median row of tubercles beginning

at the middle part of disk, leaving therefore

a rather smooth space along the median line

of forehead; each side of the first tubercle on
median row armed with 1 or 2 noticeable

tubercles. Three rows of tubercles running

along the anterolateral margin of disk, the

upper row beginning at the posterodorsal

part of upper jaw and bending slightly up-

ward at the under side of posterior rim of

orbit. Bony tubercles on ventral surface en-

larged and in contact with each other; vent in

center of a naked area of skin, surrounedd by

an elliptical basin with several tubercles; a

double row of tubercles runs from base of

pectoral fin to base of pelvic fin; an enlarged

tubercle in front of pectoral fin, surrounded

by several smaller ones; small dermal ossicles,

moreover, scattered irregularly on thoracic

region (Fig. 4Ai, A2/ . Rest of ventral surface

of disk naked. Tail completely surrounded

with large bony tubercles.

Subopercular spine flattish, strongly pro-

truding, bearing 4 obvious spinules at the tip,

2 of these distinctly directed forward, the

other ones variable in size but smaller and

directed outward and backward (Fig. 4B2 );

in young specimens, however, the spine is

not so strongly protruded as in adults (Fig.

4B0.

Sides of body without dermal cirri. Longest

anal ray usually not reaching to base of caudal

when the fin is laid back.

Band of vomerine teeth elongated laterally

in form of rectangle (Fig. 4E)
;

patch of teeth

on palatine rather small and circular (Fig.

4E); teeth on tongue in 2 broad parallel

bands, their posterolateral regions not diver-

gent (Fig. 4D).

Color, in formalin, uniformly yellowish

brown above, without any markings; pale

beiow; fins also pale; peritoneum dusky.

remarks: Our specimens thus far examined

agree well with the original description of this

species given by Gilbert and Cramer (1896:

434-435, pi. 48, figs. 1-2), except for the

more numerous branchiostegal rays (5 instead

of 4) and somewhat shorter tail. Malthopsis

triangularis Lloyd (1909: 169, pi- 45, figs.

1-la) should be included in the synonymy of

this species inasmuch as there is no obvious

difference which will enable us to distinguish
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mm mm mm
fFic. 4. M. mitrigera: Ai, ventral aspect of disk; A2 ,

bony tubercles on ventral surface of disk; Bi, 2 ,
subopercular

spine of young and mature specimens; C, lateral aspect of bony tubercle in median line of dorsal surface of disk;

D, dorsal surface of anterior part of tongue; E, teeth on vomer (v) and palatine (p). Ai drawn from a specimen,

58.0 mm. in standard length (specimen no. 4157); A2 ,
from a specimen, 55.0 mm. in standard length (specimen

no. 4930); Bi, from a specimen, 29.0 mm. in standard length (specimen no. 4932); B2 ,
C, D, and E, from a spec-

imen 61.0 mm. in standard length (specimen no. 4162).

it. Of the specimens belonging to Lloyd’s

types (1909: 175-176, pi. 48-49), W (with

the arrangement of the dermal armature on

body orderly and the disk width medium),

X (with the dermal armature orderly and the

disk narrow), and Z (with the dermal arma-

ture orderly and the disk broad) are all iden-

tical with this species.

Malthopsis jordani Gilbert

Kowanuke-furyu-uo (new Japanese name)

Figs. 5, 6

Malthopsis jordani Gilbert, 1905: 695-696, pi.

100; Jordan and Seale, 1906: 438; Bohlke,

1953: 148.

Malthopsis lutea ( partim ) Kamohara, 1937^.'

13, pi. 2, fig. 4.

MATERIAL examined: No. 1629, 101.0 mm.
(125.0 mm.), off Owasi, Mie Pref., December

6-9, 1935. Nos. 4152 and 4154, 88.5-113.5

mm. (112.0-140.0 mm.), off Owasi, January

19, 1937. No. 6798, 86.5 mm. (108.5 mm.),

off Heta, Shizuoka Pref., November 22-24,

1938. No. 19062, 78.5 mm. (98.0 mm.), off

Owasi, November 12-17, 1952. Nos. 20513

and 20514, 100.0-110.0 mm. (121.5-135.0

mm.), off Miya, Aichi Pref., April 8, 1953.

D. 5-6; C. 8-9; P. 12-14; V. 1, 5. Disk

length 1.65-1.79 (1.71) in standard length;

disk width 1.29-1.45 (1.37); tail width 7.69-
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Fig. 5. Dorsal aspect of Malthopsis jordani (spec-

imen no. 20513, 110 mm. in standard length).

8.63 (7.99). Disk width 0.77-0.82 (0.80) in

disk length; eye diameter 4.28-5.95 (5.03);

interorbital width 6.20-8.21 (7.09); rostral

spine 8.91-13.70 (10.24); mouth width 3.68-

4.46 (4.03); pectoral fin 2.30-3.12 (2.66);

pelvic fin 2.46-3.12 (2.66).

Disk broad, the greatest width somewhat

less than length of body. Tail rather slender

and short. Rostral spine directed forward or

forward and slightly upward, nearly half as

long as diameter of eye.

Dorsal surface of disk rather thickly cov-

ered with dermal ossicles except for both

opercular and shoulder regions; some of them

enlarged, pointed and quite regular in their

arrangement, radial striations of bony tuber-

cles prominent, rather smooth but slightly

granulated (Fig. 6C); mediolateral rows each

represented by several tubercles, joined to

median row of tubercles at posterior portion

of disk; median row of tubercles developed

throughout the entire length of disk, but the

tubercles between those of the mediolateral

Fig. 6. M. jordani: A, ventral aspect of disk; Bi, 2 ,

subopercular spine; C, lateral aspect of tubercle in

median line of upper surface of disk; dorsal surface of

anterior part of tongue; E, teeth on vomer (v) and

palatine (p). A, from a specimen, 110.0 mm. in standard

length (specimen no. 20513); Bi, from a specimen,

78.5 mm. in standard length (specimen no. 19062);

B2 ,
from a specimen, 110.0 mm. in standard length

(specimen no. 20514); C, D, and E, from a specimen,

86.5 mm. in standard length (specimen no. 6798).
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rows scarcely enlarged. Three rows of tuber-

cles running along the anterolateral margin

of disk, the upper beginning at the posterior

part of upper jaw, and turning sharply upward

at the under side of posterior rim of orbit.

Ventral surface of opercular region largely

smooth, but the other parts with scattered

tubercles which are flatter and smaller than

those of dorsal surface; several tubercles be-

tween pelvics enlarged; small tubercles, more-

over, scattered from thoracic to posterior edge

of disk (Fig. 6A). Tail completely surrounded

with large or small tubercles.

Subopercular spine short, protruding; the

tip armed with projecting spinules, one of

them prominent, directed forward (Fig.

6BX ,
B2 ).

Sides of body without dermal cirri. Longest

anal ray reaching to or beyond the base of

caudal when the fin is laid back.

Patches of vomerine and palatine teeth

rather large, circular or quadrangular (Fig.

6E); teeth on tongue in two broad parallel

bands, their posterolateral regions widely

divergent (Fig. 6D).

Color, in formalin, yellow above, with or

without black ring-like markings (of 7 spec-

imens examined, 4 had 2 or 5 rings, the

other 3 had none). Dermal ossicles on back

brownish along their base and striations; ven-

tral surface of body pale; a dark band crossing

near the end of caudal; pectoral and dorsal

dusky; pelvic and anal pale; peritoneum also

pale.

Malthopsis annulifera Tanaka

Wanuke-furyu-uo (Japanese name)

Figs. 7, 8

Malthopsis annulifera Tanaka, 1908: 44, pi. 1;

Jordan, Tanaka and Snyder, 1913: 428;

Kamohara, 1950: 287, fig. 220; Katayama,

1950: 12; Kamohara, 1952: 103-104, fig.

100.

Malthopsis ocellata Smith and Radcliffe in

Radcliffe, 1912: 207-208, pi. 18, fig. 1, pi.

19, fig. 1.

Malthopsis tiarella (
partim) Kamohara, 1934^/

194-195, figs. 2-3.

MATERIAL EXAMINED: Nos. 1630-1632,

1634 and 1638, 50.0-81.5 mm. (63.0-101.0

mm.), off Owasi, Mie Pref., December 6-9,

1935. No. 2031, 31.5 mm. (40.5 mm.), off

Owasi, April 13, 1936. Nos. 4134-4135, 4158

and 4295, 66.0-76.0 mm. (83.5-93.0 mm.),

off Owasi, January, 1939- No. 4680, 56.0 mm.
(69-5 mm.), off Owasi, December 1936. No.

4916, 94.5 mm. (118.5 mm.), off Owasi,

February 3, 1938. No. 15171, 67.5 mm. (84.5

mm.), off Owasi, January 18-20, 1950. No.

17637, 77.0 mm. (95.5 mm.), off Miya, Aichi

Pref., March 15, 1952. Nos. 19063-19064 and

19202, 73.0-85.5 mm. (93.5-108.0 mm.), off

Owasi, November 12-17, 1952. Nos. 19675

and 19676, 75.0-85.0 mm. (94.0-104.0 mm.),

off Nobeoka, Miyazaki Pref., December 10,

1952. Nos. 20515 and 20516, 72.0-76.0 mm.
(91.5-93.0 mm.), off Miya, April 8, 1953.

No. 20821, 80.0 mm. (101.0 mm.), locality

and date unknown. Nos. 21072-21073, 82.0-

Fig. 7. Dorsal aspect of Malthopsis annulifera (spec-

imen no. 19063, 85.5 mm. in standard length).
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Fig. 8. M. annulifera: Ai, ventral aspect of disk; A2 ,
bony tubercles on ventral surface of disk; Bi, 2 ,

subopercular spine; C, lateral aspect of bony tubercle in median line of dorsal surface of disk; D, dorsal

surface of anterior part of tongue; E, teeth on vomer (v) and palatine (p). Ai, from a specimen 85.5 mm.
in standard length (specimen no. 19063); A2 ,

from a specimen, 72.0 mm. (specimen no. 20515); Bi, from a

specimen, 77.0 mm. in standard length (specimen no. 17637); B2 ,
from a specimen, 75.0 mm. (specimen no.

9675); C, D, and E, from a specimen, 79.5 mm. (specimen no. 1630).

90.5 mm. (104.0-112.0 mm.), off Owasi,

November 5, 1953.

No. 1993 (the number refers to Mie Uni-

versity Fish Collection) 85.0 mm. (105.5

mm.), off Owasi, September 21, 1950. No.

4421, 87.0 mm. (107.0 mm.), off Owasi,

February 1952.

D. 4-5; A. 4; C. 8-9; P. 11-13; V. 1, 5.

Disk length 1.73-1.98 (1.88) in standard

length; disk width 1.05-1.47 (1.29); tail

width 6.66-8.23 (7.37). Disk width 0.58-0.76

(0.68) in disk length; eye diameter 3.81-5.46

(4.86) ;
interorbital width 6.00-8.72 (7.28);

rostral spine 5.69-14.83 (9-66); mouth width

3 . 3 1-4. 54 (3 .94)
;

pectoral fin 2 . 26-3 . 1 1 (2 . 74)

;

pelvic fin 2.57-3.33 (3.05).

Disk broad, the greatest width somewhat

less than length of body. Tail rather slender

and short. Rostral spine about half as long as

diameter of eye, directed forward or slightly

upward.

Dorsal surface of disk covered with dermal

ossicles except for both opercular and shoul-

der regions; some ossicles enlarged, moder-

ately pointed, and quite regular in their

arrangement; radial striations of bony tuber-

cles prominent, and noticeably granulate

(Fig. 8C); mediolateral rows represented by
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two rather large tubercles, and joined to

median row at anterior portion of disk; me-

dian row usually ending behind orbits, leav-

ing a smooth space between orbits; three rows

of tubercles running along the anterolateral

margin of disk, the upper row turning sharply

upward ventral of posterior rim of orbit. Ven-

tral surface largely smooth, but sometimes

armed with many ossicles between pelvic fins

as in M. jordani
,

some of them enlarged, the

tubercles, however, generally flattish and

much smaller than those of the dorsal surface

(Fig. 8A1, A2 ). Tail rather sparsely surrounded

with large bony tubercles.

Subopercular spine protruding, with a

prominent antrorse spinule (Fig. 8B1, B2 ).

Sides of body with many dermal cirri.

Longest anal ray usually does not reach to

base of caudal when the fin is laid back.

Patches of vomerine and palatine teeth

rather large and roundish or quadrangular in

shape (Fig. 8E); bands of teeth on tongue

elongate, parallel, their posterolateral regions

divergent (Fig. 8D).

Color, in formalin, yellowish brown above,

furnished with 5 to 12 rather large black

ring-like markings; striations of bony tuber-

cles brown; under side of body pale; caudal

and dorsal dusky, but other fins pale; peri-

toneum pale.

remarks: Specimens thus far examined

agree in general with the original description

of Malthopsis annuli fera Tanaka (1908: 44),

but differ from it in having a larger number of

pectoral rays (12-14 instead of 8-9) and

pointed bony tubercles on the ventral surface

instead of flattish plates. Agreement of our

specimens with those of Malthopsis ocellata

Smith and Radcliffe (1912: 207-208, pi. 18,

fig. 1, pi. 19, fig. 1) is evident inasmuch as

they accord well with it in important features

such as the dermal ossicles on body and the

rostral and subopercular spines, but differ in

that our specimens are provided with a larger

number of anal rays (4 instead of 2).

Malthopsis lutea Alcock

Furyu-uo (Japanese name)

Figs. 9, 10

Malthopsis luteus Alcock, 1891: 26, pi. 8, figs.

2 -2a; ( partim) Okada and Matsubara,

1938: 458, pi. 113, fig. 1; Herre, 1941: 403;

Mori, 1952: 195.

Malthopsis luteus (Alcock), Goode and Bean,

1895: 537, fig. 411.

Malthopsis lutea Alcock, 1899: 64-65, pi. 19,

fig. 4; Kamohara, 1936A 935; ( partim )

Kamohara, 1938: 76; Kamohara, 1950:

287; Kamohara, 1952: 103.

Malthopsis kohayashii Tanaka, 1916: 348.

material examined: Nos. 97 6, 1635-1637,

47.0-60.0 mm. (60.5-78.0 mm.), off Owasi,

Mie Pref., December 6-9, 1935. Nos. 4132-

4133, 4292-4294, 4296 and 4679, 47.0-68.0

mm. (58.0-83.0 mm.), off Owasi, January 19,

1937. Nos. 6799-6802, 43.5-62.5 mm. (54.0-

77.0 mm.), off Heta, Shizuoka Pref., Novem-
ber 22-24, 1938. Nos. 7053-7055 and 7075-

Fig. 9- Dorsal aspect of Malthopsis lutea (specimen

no. 1637, 47.0 mm. in standard length).
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Fig. 10. M. lutea: Ai, ventral aspect of disk; A2 ,
dermal prickles on ventral surface of disk; B, subopercular

spine; C, lateral aspect of bony tubercles on median line of dorsal surface of disk; D, dorsal surface of anterior

part of tongue; E, teeth on palatine (p) and vomer (v). Ai, from a specimen, 47.0 mm. in standard length (specimen

no. 1637); A2 ,
from a specimen 68.0 mm. in standard length (specimen no. 4294); B, from a specimen 55.0 mm.

in standard length (specimen no. 7259); C, D, and E, from a specimen, 59.5 mm. (specimen no. 7054).

7076, 53.5-60.0 mm. (66.0-74.0 mm.), off

Hera, November 24-25, 1939- No. 7259, 55.0

mm. (67.0 mm.), off Heta, January 6, 1940.

No. 10368, 54.0 mm. (68.0 mm.), locality and

date unknown. No. 15170, 60.0 mm. (76.0

mm.), off Owasi, January 18-20, 1950. No.

19201, 47.0 mm. (58.0 mm.), off Owasi,

November 12-17, 1952. Nos. 20817-20820,

44.5-55.0 mm. (57.5-70.0 mm.), locality and

date unknown. Nos. 21074-21075, 41.0-64.0

mm. (52.5-82.0 mm.), off Owasi, November

5, 1953.

No. 1992 (the numbers refer to Mie Uni-

versity Fish Collection), 62.5 mm. (78.0mm.),

off Owasi, September 21, 1950. Nos. 4420

and 4422-4423, 54.0-62.5 mm. (68.0-76.5

mm.), off Owasi, February, 1952.

D. 5-6; A. 4; C. 9; P. 11-12. V. 1, 5. Disk

length 1.65-1.97 (1.79) in standard length;

body width 1.08-1.44 (1.29); tail width 6.30-

9.64 (7.73). Disk width 0.58-0.81 (0.71) in

disk length; eye diameter 3.50-5.55 (4.48);

interorbital width 6.79-10.00 (8.31); rostral

spine 4.66-8.90 (6.63); mouth width 2.95-

4.54 (3.88); pectoral fin 2.18-3.86 (2.73);

pelvic fin 2.45-3.74 (2.99).

Disk broad, slightly narrower than length

of body. Tail rather slender and short. Rostral

spine more than half as long as diameter of

eye, directed nearly horizontally forward.

Dorsal surface of disk thickly covered with

dermal ossicles except for both opercular and

shoulder regions; some ossicles enlarged,

pointed and quite regular in their arrange-

ment; radial striations of bony tubercles prom-

inent and noticeably serrate (Fig. 10 C);

mediolateral row represented by about 4

rather large bony tubercles and joined to

median row of tubercles at the anterior part

of disk; median row developed throughout

the entire length of disk, but several tubercles

between those of the mediolateral row smaller
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than the posterior ones; occasionally, a num-

ber of tubercles scattered on both sides of

mediolateral rows. Three rows of bony tuber-

cles running along the antero-lateral margins

of disk, the upper turning obliquely upwardly

ventrad of posterior rim of eye. Ventral sur-

face of disk, except for lateral regions, thickly

covered with minute dermal prickles, some

of them, more or less enlarged (Fig. 10 Ai,

A2 ). Tail rather completely surrounded with

bony tubercles.

Subopercular spine directed outward and

backward, armed at the tip with several min-

ute teeth, but without a prominent antrorse

spinule (Fig. 10B).

Sides of body with many dermal cirri.

Longest anal ray reaches to base of caudal

when the fin is laid back.

Patches of vomer and palatine teeth rather

large and quadrangular or circular (Fig. 10E);

bands of teeth on tongue elongate, parallel,

the posterolateral regions greatly divergent

(Fig. 10D).

Color, in formalin, yellowish brown above;

pale below; striations of dorsal bony tuber-

cles brown; upper surface of disk sometimes

furnished with 2 to 8 large ring-like mark-

ings; these markings, however, entirely ab-

sent in half of our specimens; caudal, pectoral

and dorsal dusky, but the other fins pale;

peritoneum also pale.

remarks: The specimens belonging to the

types V (with the arrangement of the dorsal

armature on body irregular and the disk

width narrow) and Y (with the dermal arma-

ture irregular and the disk width medium)

of Lloyd (1909: 175-176, pis. 48-49) are

contained within this species.

Malthopsis tiarella Jordan

Goma-furyu-uo (Japanese name)

Fig. 11

Malthopsis tiarella Jordan, 1902: 378-379, fig.

7; Jordan and Starks, 1904: 628; (
partim )

Jordan, Tanaka, and Snyder, 1913: 428, fig.

396; ( partim ) Tanaka, 1931: 43; PKamoha-

PACIFIC SCIENCE, Vol. X, July, 1956

ra, 1934 A* 1202; POshima, 1938: 285; Ka-

mohara, 1950: 288; Kamchara, 1952: 104.

material examined: No. 4679, 51.5 mm.

Fig. 11. Malthopsis tiarella: Upper figure, dorsal

aspect (specimen no. 4679, 515 mm. in standard

length)
;

lower figure, ventral aspect of disk (specimen

no. 4679, 51.5 mm. in standard length).
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(64.5 mm.), off Owasi, Mie Pref., January 19,

1937. No. 22068, 37.0 mm. (47.0 mm.),

Mimase, Kochi City, April 10, 1954.

D. 6; A. 3-4; C. 8-9; P. 12; V. 1, 5. Disk

length 1.71-1.76 in standard length; disk

width 1.31-1.33; tail width 6.70-7.35. Disk

width 0.75-0.76 in disk length; eye diameter

4.20-4.60; interorbital width 6.00-7.92; ros-

tral spine 5.20-6.52; mouth width 4.75-5.00;

pectoral fin 1.91-2.85; pelvic fin 2.47-3.08.

Disk broad, but narrower than length of

body. Tail rather slender and short. Rostral

spine nearly porrect, more than half as long

as diameter of eye.

Dorsal surface of disk thickly covered with

dermal ossicles except for opercle; some of

them enlarged, strongly pointed and regular

in their arrangement; radial striations of the

tubercles prominent and sharply serrate; me-

diolateral rows each represented by 2-3 rather

large tubercles, joining median row at middle

of disk; area of forehead between mediolateral

rows without any prominent median tuber-

cles. Three rows of tubercles running along

the anterolateral margin of disk, the upper

row sharply turning obliquely upward ventrad

of posterior rim of orbit; the middle row

represented by 4 large tubercles, inconspicu-

ous tubercles scattered between the middle

and lower rows. Ventral surface of disk almost

entirely covered with minute bony prickles,

some of them more or less enlarged (Fig. 11).

Tail completely surrounded with large and

small tubercles.

Subopercular spine directed outward and

backward, armed with several minute serra-

tions, but without any prominent spinules.

Lateral sides of body without dermal cirri.

Longest anal ray reaches to base of caudal

when the fin is laid back.

Patches of vomerine and palatine teeth

rather large and quadrangular.

Color, in formalin, brownish above, with

irregular blackish brown specks; back and

side of tail crossed with black bars at the base

of dorsal and caudal; pale below; a dark bar
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crossing near the end of caudal; pectoral and

pelvic dusky; anal pale.

remarks: It should be noted that Mal-

thopsis tiarella is shown in Jordan’s figure

(1902, fig. 7) with more numerous pectoral

and caudal rays than those given by Jordan

in his original description of this species (14

and 9 respectively instead of 10 and 6). We
are inclined to regard these discrepancies

partly as Jordan’s miscounting and partly as

draughtsman’s errors. Although the dorsal

rays are somewhat fewer in our two specimens

than in the holotype (6 instead of 7), the

agreement in other various important features

between our specimens and the holotype are

beyond doubt. The species is most closely

related to Malthopsis lutea Alcock, but may
be distinguished from it by the following

features: bony tubercles on dorsal surface

forming two rows on forehead; upper surface

of disk provided with blackish brown irreg-

ular specks; dorsal rays six or seven.

REFERENCES

Alcock, A. W. 1899- A descriptive catalogue

of the Indian deep-sea fishes in the Indian

Museum. Being a revised account of the deep-sea

fishes collected by the royal Indian marine survey

ship Investigator, iii + 211 pp., 43 pis.

Indian Museum, Calcutta.

Barnard, K. H. 1927. A monograph of the

marine fishes of South Africa, pts. 1-2.

So. African Mus., Ann. 21: 419-1065, figs.

1-32, pis. 1-37.

Bohlke, J. 1953. A catalogue of the type

specimens of recent fishes in the Natural

History Museum of Stanford University.

Stanford Ichthyol. Bui., 5: 1-168.

Fowler, H. W. 1934. The fishes of Oceania—

supplement 2. Bernice P. Bishop Mus., Mem.

11(6): 385-466, figs. 1-4.

Franz, V. 1910. Die Japonische Knochen-

fische der Sammlungen Haberer und Dof-

lein. In Beitrage zur Naturgeschichte Osta-

siens. Bayer. Akad. der Wiss., Math.-Phys .,

kl., Abhandl. 1 (supple. 4): 1-135, figs. 1-7,

pis. 1-11.



284 PACIFIC SCIENCE, VoL X, July, 1956

Gilbert, C. H. 1905. The aquatic resources

of the Hawaiian Islands. Sec. 11. The deep-

sea fishes. U. S. Fish Comn. Bui. 23(2):

575-713, figs. 230-276, pis. 66-101.

Gilbert, C. H., and F. Cramer. 1896. Re-

port on the fishes dredged in deep water

near the Hawaiian Islands, with descrip-

tions and figures of twenty-three new spe-

cies. U. S. Natl. Mus., Proc. 19(1114) : 403-

435, pis. 36-48.

Goode, G. B., and T. H. Bean. 1895. Oceanic

ichthyology: xxxv + 553 pp., 123 pis., U. S.

National Museum, Washington (Spec.

Bui.).

Herre, A. W. 1941. A list of the fishes known

from the Andaman Islands. Indian Mus.,

Mem. 13(3): 331-403.

Jordan, D. S. 1902. A review of the pedi-

culate fishes or anglers of Japan. U. S. Natl.

Mus., Proc. 24(1261): 361-381, figs. 1-7.

Jordan, D. S., and B. W. Evermann. 1905.

The aquatic resources of the Hawaiian Is-

lands. Part 1. The shore fishes. U. S. Fish

Comn., Bui. 23(1): xxviii + 1-547, figs.

1-229, pis. 1-65, col. pis. 1-73.

Jordan, D. S., and A. Seale. 1906. The fishes

of Samoa. Description of the species found

in the archipelago, with a provisional check-

list of the fishes of Oceania. Bui. Bur. Fish.

25 (1905): 173-455, figs. 1-111, pis. 33-53.

Jordan, D. S., and E. C. Starks. 1904. List

of fishes dredged by the steamer Albatross

off the coast of Japan in the summer of

1900, with descriptions of new species and

a review of the Japanese Macrouridae. U.

S. Fish Comn., Bui. 22: 577-628, 52 figs.,

pis. 1-8.

Jordan, D. S., S. Tanaka, and T. O. Sny-

der. 1913. A catalogue of the fishes of

Japan. Tokyo Imp. Univ., Jour. Coll. Sci.

33(1): 1-497, figs. 1-396.

Kamohara, T. 1934^. Some illustrations of

individual variations found in fishes. Zook

Mag. 46: 192-195, figs. 1-3. [In Japanese.]

- 1934A Study on a deep-sea fishes

obtained from off Tosa. Zook and Phyto.

2(7): 1196-1201, fig. 1. [In Japanese.]

1936^. Supplementary notes on the

fishes collected In the vicinity of Kochi-Shi

(VIII). Zool. Mag. 48(1): 17-22, figs. 1-5.

[In Japanese.]

1936.L. Supplementary notes on the

fishes collected in the vicinity of Kochi-

Shi (X). Zool. Mag. 48(2): 929-935, figs.

1-4. [In Japanese.]

• 1937^. Fishes of the family Onco-

cephalidae obtained by trawlers off Prov.

Tosa, Japan. Annot. Zool
. Jap. 16(1): 11-14,

pi 2.

1937$. Some observations on fishes.

Zool. and Phyto. 5(12) : 119-121, fig. 1. [In

Japanese.]

1938. On the offshore bottom-fishes of

Prov. Tosa, Shikoku, Japan: 86 pp., 43 figs.

Maruzen Co., Ltd., Tokyo.

1950. Description of the fishes from the

Provinces off Tosa and Kishu, Japan: ili +
288 pp., 220 figs. Kochiken Bunkyo Kyo-

kai, Kochi. [In Japanese.]

1952. Revised descriptions of the off-

shore bottom-fishes of Prov. Tosa, Shi-

koku, Japan. Kochi Univ., Kept., Nat. Sci. (3)

:

1-122, figs. 1-100.

Katayama, M. 1950. List of fishes dredged by

trawlers from Fast -China and Yellow Sea

:

1-12. [In Japanese —Mimeographed.]

Lloyd, R. E. 1909. A description of the deep-

sea fish caught by the R. I. M. S. ship

"Investigator” since the year 1900, with

supposed evidence of mutation in Mal-

thopsis . Indian Mus., Mem. 2(3): 139-180,

figs. 1-8, pis. 44-50.

Mori, T. 1952. Check list of the fishes of

Korea. Hyogo Univ., Mem., Agr . 1(3): 1-

228.

Okada, Y., and K. Matsubara. 1938. Keys

to the fishes and fish-like animals of Japan

,

including Kuril Islands
,

Southern Sakhalin,

Bonin Islands
,

Ryukyu Islands, Korea and

Formosa, xi + 584 pp., 113 pis. Sanseido,

Tokyo. [In Japanese.]

Oshima, M. 1938. Provisional report of the

deep-sea fishes taken from the Bay of



Japanese . Makhopsis —Ochiai and Mitani 285

Suruga (1). Hattori Hokokai Kenkiu Shioroku

(5): 281-285. [In Japanese.]

Radcliffe, L. 1912. New pediculate fishes

from the Philippine Islands and contiguous

waters. U. S. Natl . Mas., Proc. 42 (1896):

199-214, figs. 1-3, pis. 16-27.

Roxas, H. A., and C. Martin. 1937. A check

list of Philippine fishes. Philippine Dept. Agr.

and Com., Tech. Bui. 6: 1-314.

Smith, J. L. B. 1949. The sea fishes of Southern

Africa: xvi +550 pp., 105 pis. Central News
Agency, Cape Town.

Tanaka, S. 1908. Descriptions of eight new
species of fishes from Japan. Annot. Zool.

Jap. 7(1): 27-47.

1916. A new species of fish from

Japan. Zool. Mag., 28: 348. [In Japanese.]
— 1931. On the distribution of fishes in

Japanese waters. Tokyo Imp. Univ., Facult.

Sci. Jour., Sec. 4 Zool. 8(1): 1-90, pis. 1-3.


